Anogenital warts are caused by human papillomavirus types 6 and 11. They are rare in children, and treatment is difficult since conventional treatments are generally painful and require the patient to be anesthetized. Topical diphenylcyclopropenone (DPCP) is a contact immunotherapy used for treatments of recalcitrant warts and alopecia areata. We herein report 3 cases of anogenital warts in children successfully treated with topical DPCP. Our results suggest that topical DPCP may be a valuable option for the treatment of anogenital warts in children who have difficulty with painful destructive therapy.
Introduction
Anogenital warts are generally a sexually transmitted disease, therefore they usually appear in adults. They present as soft, skin-colored, cauliflower-like growths. The diagnosis is based primarily on the clinical appearance. Biopsy and histological examination should be conducted in case of doubt [1] . Human papillomavirus (HPV) types 6 and 11 are well known to be the cause of anogenital warts. There are several treatment options available for anogenital warts in adults. Anogenital warts sometimes behave recalcitrant to liquid nitrogen cryotherapy. In contrast, the treatment of anogenital warts in children has not yet been well established [2] . Topical immunotherapy has been used for treatment of many diseases since the 1970s. Diphenylcyclopropenone (DPCP) is one of the immunotherapeutic agents, and topical DPCP is known as a safe, effective treatment for recalcitrant warts [3] . However, there are no reports on large series of DPCP used for anogenital warts in children. We herein report 3 cases of anogenital warts in children that were successfully treated with topical DPCP.
Case Reports
Three children with perianal warts were referred to our hospital ( Fig. 1a-c ; Table 1 ). The patients were 2-4 years old, and time from disease onset to presentation ranged from 2 to 4 months. Patients 1 and 2 had been previously treated with cryotherapy for 3-4 months, while patient 3 had been treated with topical application of 5% imiquimod cream for 2 months, but all were unsuccessful. All lesions were gradually increasing in size during and after the previous treatments. Skin biopsy of one lesion was performed on patient 1, and histopathology showed acanthosis and koilocytosis in the epidermis (Fig. 2) . The clinical picture and histology led to the diagnosis of anogenital warts. The lesion also underwent polymerase chain reaction analysis using SK primers as described previously [4] . The analysis of direct sequencing for polymerase chain reaction product indicated HPV type 6 in case 1. Informed consent about topical DPCP was obtained from the patients' parents. To sensitize the patient, 0.1% DPCP was applied to the left medial arm skin within a 1-cm Patch Tester TM (Torii Pharmaceutical Co., Ltd, Japan) for 24 h. Subsequently, two patients were treated with topical 0.05% DPCP, while others were treated with 0.5% DPCP, all applied at home twice per week. After 6 months, all lesions had regressed completely ( Fig. 3a-c) . Only one adverse effect was recorded. Moderate erythema on the perilesional skin was identified in cases 1 and 3. No systemic adverse effects were noticed. Follow-up 12 weeks later showed no evidence of recurrence.
Discussion
Anogenital warts in children have been reported to be associated with both mucosal and cutaneous types of HPV [5] . When anogenital warts in children are found, sexual abuse must be ruled out because it is an important mode of transmission. Since there are other modes of transmission, including vertical transmission and extragenital contact, these must also be investigated [6] . The fathers of all patients had sexual contact with commercial sex workers and had genital warts. HPV may have been transmitted to the children accidentally, while they were sitting on their father's lower legs in the bathtub. This behavior suggested that the patients' fathers did not intentionally transmit HPV to the children.
Many treatment options have been evaluated in adults, but the treatment of anogenital warts in children is difficult [7] . Conventional treatment options include chemically destructive measures and physical destruction methods. Chemically destructive measures include topical application of podophyllin, 5-fluorouracil, bi-/trichloroacetic acid, and podophyllotoxin. Physical destruction methods include cryotherapy, laser vaporization, electrocautery, and surgical excision [2, [8] [9] [10] ]. Many of these treatments are painful and require multiple visits to the clinic or operating room [7] . Topical DPCP is a type of contact immunotherapy mainly used in the treatment of alopecia areata recalcitrant viral warts [11] . According to previous reports, the cure rates of DPCP immunotherapy for viral warts ranged from 45 to 88% [12] . The mechanism of the action of immunotherapy for viral warts has been less thoroughly investigated. It is known that topical immunotherapy involves the generation of a delayed-type hypersensitivity reaction. DPCP forms hapten with wart proteins. This DPCP hapten is recognized by T cells, eventually resulting in the wart's destruction [12, 13]. Our patients were previously treated with cryotherapy or topical application of 5% imiquimod cream, but without any result. Therefore, we chose topical DPCP as the treatment, and the results were very effective. This indicated that topical DPCP may be a valuable option for the treatment of anogenital warts in children.
Conclusion
The successful progress in our cases suggested that topical DPCP might be an effective and preferred treatment option for anogenital warts in children. For children, pain should be considered an important factor in the choice of treatment. The advantage of topical DPCP is in the convenience of home treatment and the absence of pain. We suggest that topical DPCP is an effective and preferred treatment option for anogenital warts in children and should be considered as an alternative to aggressive and painful therapies. 
